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4_ajla .1 

jJill i XII ^ «1 -.11 jj* Cij2 j] AbaJU 4 laUJI ^ A*laVI "IRA \ T " J*J ^£ ^J) jUUl'j 4jcIxj£VI *Lj JjsII 1(S ■» « fluu 

210 p Jjj jJj^l ^Laj <_>aUJI ^UikVI *!>U J-ola_o ^-cU-iSI djjlj j (jiajlb ^Liiil "CURML j^jV ^! jti^llj 

(jl (_£jj^)jJaJ1 4_l]LaJ1 L— ll i "1 Jjll (JJJj Po a^Uj Ojjlill (jLolaJ (jJJ 20 ' a ' ^ tj-. JJ^^-J j^J-^ (_>*aliaJl ' ■ Uj ajj Po) 



id £j^aj]l Jc Ua ju^in COITIO S- 1 ^ >^'j p7y £J-^jll Je Ua jU^in Berthold LB- 122 V^J-^' fl v^wn lj £cluaJI djjlj ClLJja <— UJ^J 



(jjULo (jlc. JS (jjUa j»j t1 JUJU jj-ija _jA US <jjc. 1 1 <i> " ZA\ <*2.Vl f^aj ^ Jaa UU. 5juiL JjUI <_>u^W <-!^V 

<»-Ja«il i - 'I lllS jjjll tjc j aa ill *lja.l j»J .(4cLa> 24 > (J^^' (HPGe) ojlijll Jlx. a jjjLoja. i iuilS Jc (_J jjaj j^ill LoLa. i_ijla 

.( 210 Pb) j^ll o^U^ Jl Jl AiL^yb ( 137 Cs) 137 f jO*Jj ( B4 Cs) 134 ^>Jlj ( 60 Co) 60 cJUjS3l JL. ^li^JI 
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; t3 ic J jVl <c CjUjc dllalSI li] j iJjlL oli jJI Jjj3 Oliixil lilli c-ljjjl J I Ls lc 21 °Po ojLo AjAaj] j liulj ;CjliixJI i \y- a3 

JiLo ClllilxJI oi* -( _ 5 Jil^]l (Jlj^oJl li* S-jl£La 6 L>° tllUje 15-^ l!«*JI UxjIj (jcjllill ^'"Po sjLojl ijiaj Jtjlli JJ$-2a 

CjUj*]I ^ <j]Lj]| Ac jjaa oiA Loij 4^ 0.7041 *— "jj j» J ^j 1 ^ ^JaSlI (JJji= tjc oiA diil ilua tlllUlac. <xjii 

IaI^I ' " u ^luih ^jUjoil ^Loi^a Cjljjatjai lA n't-iUjl] Ajjlii 4_jjc.j t^ t _^iulj ^] ^Jj) (_£^>^ (J^-^ -0 L>° ' " ll JJC. 
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4j3jS (jx Ajjc. i jjJl ^l^b Jl jjjoi ^ (jjjjjC. (jji js. CiliixJI ^ 4£. j^a all (_£ jaJi 

^jl^b ^JaS a) "4_bo]_jj" 4j«j2 ^ 4jajjoij <iic- '((=-?■ 2.2540 UJ^ f- 1 4*SJ cjj^ ij' l-U^ 4jL ^ ^laSSI 

(JjjS LjjJjjj CjjSjI JjjjiII q\ L-ijja-all (j« jib (Juala 

.IRA. L>° rt U^J^* -0 3 L>° SA^^ cjjjl^)^ 3 ^"^ \l*^ ^ ■ ^ j-a^-a]l 

(j-a 4jtja3 t^^jVl ^^^C 6pl.iijl t_lj_os. AjjC. CjLnxJI 4_iai^LjaJI <£.j-a^-a]l 

^J_aj) (J^-a "ti^yxLlA LaAjl^jjai ^aj ^jl.ll.la. ^jLlkb ^jVljJjai t<lc.LiCLa ^Ij-<j 1 12.7529) ^IjJ^ 3 sA^^ cJ^jl-^ 

i(Ajk.UI CjjSj] auJI <_>uj!>U (jJc. ^ jUjII ^!>U ^LLw) Zimmerli ^ jW^ll f"*VI Ja=j ( jl Jjl i^^i* 

.Hanro jjM l$J^ ^Vl <J-aj gJ^b Jl j>a 

tClLLudl ^ (j»-^l (jC. 4jjC dliudl (yd <*jLaJI <& jAa all (_J jaj 

(jUjoil Ajxjfi dlljjatjai AjjC. tAjjaij^)]! <La£>i 4_jjc. j 

.(Jjljaill J_alaJ Cjikl) Jj_a^a t _ 5 l^b (Jlj^uj CjUjC- pl^^l ^J^J 'IRA ^ * (yz 
Aj]jI CjLajjaij (ja a3_a^La A_lila3 AjujI CjUjaJI 4_Lalj]| ^ t " j rt ^ (_£ _aaJ 

aiji.L <ijc. 1.4631 W^"* ls* oJ 2 'f» J 'L^ J^' 15^- M 1 ^) 4^ 

tojljjjl ^JJ j»T) UJJ^ L>° t fi-^ ' . '"'.'"'^ 1 "H) l_S (j^^l JaJ^Jall 

CS J^' ^- J ^! c - ^J^Jj 0.7565 t ^ 1 - 1 o' (j^S) Jj^ '4j*-^!J^ ^J^JI Ajila 

^Ajjoij^)]! 4_}Uajj (JaaLo ^ikb JaJ^jjoi 

At. jli 3 klj SjUaj]| Jilo ^ j. ^■■i. AjiloVl diLa LJ dliwJI (jx ojj^Vlj ojjiUJI <c ja* all lS^ 3 ^ 
tCjULac ^ 'IRA. '3* * t^J^ 1 - (jliaii <jij3 CjI jJsui A IS ui a CjUjc 

'.j.ll (Jlijjiil lil (4jjla]l diluxJI jIajI ^-a^J dljjaJI ^j«t> dil^l 

jIjcVI s jjs ^jLu^ jjII (jJaill (ji j«j 1,111.1 210 Pb/ 210 Po 

<_>aL}3 bjj3 li] . JJjS (_>a1 ' alal gjamj ^Lojj 4jiLi]l dl j^ll (jV 
jt^all jjc. 210 Po SjLal Jisj ^ ^1) 4c.jlill 2 /.Wall 4->mlVl 

CjliwJI pi ^±2 J ■ aja.bj 4<LoS^ ojLo ^ ajSlb j — «^ <LjJa ? I0 Po =^Lall Aliaj 

ji Mia 209 P t> dij^ yjL- 50 

al^AJjujlj (jjjljl^U Aij^^AJl 4ilxil ioi£jJ ^aJ t^Aij^^a-a A-i}C-) tj^afiil L 
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(j^aLa^i ''''j" "^ (_pa-aa. CllUj^a. ' i iaj " fllflaJI ijjla-a]1 J-^ JJJ 2 ^Po o^La ' ■ U i a JJ ^au t jl i aj^l J ,4 la's a a^La ^ 

J j^c. J!>U. ^ J jla all li* J>ajj HC1 ^4iJJ^ Jjl^ 1 (j^oLsJ 9 M J J 1 ^ « J« 10 ^ <iLila]| jl jjJI Jaj .AjiilaJI liLujJ^^' 

j| jA\ .UAiJI 5JU ^ >ji ^ill ^ris^VI J ji^ao 210 Pb >y .[PoCl 6 ] 2 " (AGlx8 o»<~2)^ j^VI 

4^ 210 p o SjU jUj) JaVl (jJc. j^i sjJ A jli HC1 4ijj^jj^l o^^lM J i> 80 AjLIaJI 

JiliU] AUa.^all ^ LaS ^ J ^ llj$£ ^ j^jM 1 ^ 209 Po i> lAl&h J±» 50 ^-il^ ^4 j '( 21 °Pb l> %36.6 



jSSVl JjUSlI aIjjL j* jli »jji,Vl <JUJI ^ -r JI ^ pLicVl ^ 210 Po SJUI (^aill *ULi^n 

6-° '(1 00) ICRP 4jc.UJ;VI 4_iLa jl] ajIjjII Aiaill <ja ^L> aja^JI oliall ^ j j^j (jJSlI Ajjj^JI 4 VnViVl £ j jc-aj jSa li<§J j .VI <ua,l 

■ ("J)' """ ) f j =0 . 5 j' J' """ fj=0. 1 ^ L^J*-* ' ■' j aJa ^!j ^M>^l pLmVI (^i -1=32 2 '"Po "e^\-* t_y\ ■ alal OlliaJ (ji (j^ajji^l 

^-a ^3j-aj]l liA ~1 jaILoiI Jj ^4^^]! plat-aVI (y* ■ alLaVI Jjj^la ^jc- ^a^]l ^Jl ^aj a^at-a]l JaUaull (Jiijj ^3^' f"l ^ "J a ^ 

I^c^jjI ^ ^211 210 Po S^Lal JaUull CiLaxjaj Ill&J . 210 Po i> JjjjSjj 1 J JUJI JjUjII JjJI i> L5-°jJI JI J^VI jjii fi=0.1 

Ijinll ^ J ■ "— a j^i (jjj!iLaJI 4j^aLa Jj <Jj^iiji]l 4jilaVlj (J jJI j^i oAaj JaUlj]l (_£jiaLa jaJJSJ ^aj jSjjjjilj]/ llml! jajoJI (jaj 3 J i '— 3 ^ 
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17 t> 6 



Wound 
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Urinary 
Bladder 
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Kidneys 1 



Kidneys 2 



Loss in 
Hair, 

Sweat. 
Skin 



Skin 



Spleen 



Red 
Marrow 



Respiratory 
Tract Model 



Plasma 2 



I 



Plasma 1 



Plasma 3 



Bone 
Surface 



RBC 



Feces 

Z 



> Liver 1 



Gl Tract 
Model 



Liver 2 



Gonads 



Other 1 



Other 2 



,4-b^aa Jail AjiIoVI j^i ^^clxjiVI J_ja.j jtiajoJI CjjIj dLoiljij J$iaJ ^ 

iljj'V LjUSjSVI Jj-ia ^ "— j jjaia 44-uiLja (ja^j UaUlj ^ j$i=J ^ '1 Jj.iaJlj 3 a ■ '— j a Lola. 4juisL ^^ijjall <_>uLia]l jcjlli 

. 210 Pb < 137 Cs < 134 Cs < 60 Co 

.(_>uUa]| ShL L-Liall Aa <_>o Jai "<" >ojM ^^iaJ .Lola. AjJAj (^ijJall Jjlajll ^liaiuiL Cu2 j] AbJI 4jiIoi JaLlill <_>ij2 jcjlli ;1 Jj^aJI 



Pb-210 


Cs-137 


Cs-134 


Co -60 






< 19 


< 0.6 


<0.6 


<0.6 




1 


< 3 


< 0.2 


< 0.2 


< 0.2 




2 


< 3 


< 0.2 


< 0.2 


< 0.2 




3 


< 4 


< 0.3 


< 0.3 


< 0.3 


4-lla.l.lll (j^jXJI LjjS Loj 4<_>ujXo]I 


4 


< 30 


<2 


< 2 


< 2 


(<Lol£) 4jjJaLjj]l <JJ£aJI 


5 


< 20 


< 0.7 


<0.7 


<0.7 


AjliWI (j^jXall LjjS Loj 4<_>4jXo]l 


7 
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t jl*j i (j Li ^li %0.001 07 j& 2 ■ j - AiijS (keV) <— J j2 ojj^! 803 j-^ 210 Po s^Lo ji Uj 

^xj t_sl£ t3 Jc jSLia CiSj CjL "I jjjl dj^^ij Liiij^i 4£.^pJI (_g jIlm jl£ 131 Lola. ^ijUl (Jjlajll -1 J J (J_jJI <jaiLj3 

"Laboratoire de controle <-«jL 6* 8.11.2004 ^ L*Aj;L>?J ^ lM^j uM^ 1 ^ g^u ^ .<JjL"M 

U$j1& J j . ^i'.l l ^ tjjilll oi^A 3 ^ cs^-^V dA^I li* . 1 Po ^v? 1 a "i!^ ^ radiotoxicologique des Armees" 

(ji j ja. jJI (cJ ji ojj^! 834.8 t>° Y) 54 Mn p j^aiiJl Aa. (^Ic *Uj . 210 Po J 1 <cLoi 1 5 J^a- 

. J/JjjfLu jLS 25 l>° Vji) L»J Sl^Vl oi* (ji 210 Po ""^ iF- <-ii£Jl Aa jjJsjj LLaS Jaa jjjsjJI 



210 Po sjUJ Uj£Lo UaUij t_sjai Sjjc. cjj^iii j ciLuc 6 (j-^ ^ .(f*W<-iu%; t^V 49) La jjc- uj- 2 210 Po l> 

^a./JjjfLu Jljji 0-4-1.0 J 3 - 5 jijJ ijCja UaLij jjiu J3 JaUlj j^lc 4jla.l.}]l (jajXail qa cSji-Vl CiLjjaJI 3il£ ^ jlaj .(^/JjjSjj ^^Lo 9.7) 
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jjc.) A j» > j-a dljjcj As. ^ XW CluSj] AuJI AjLLo 



J0 210 Po 




< '■»■ — 




n 4 




49 


3.69 


J _jj]| 4j<ij JiUI Jl jjjJI 


20 


0.8193 


3 <iwJI tAj^lj^JI CiLLmJI 


19.2 


0.704 




9.7 


3.636 


1 <Jjaljj]l A - 


9.7 


6.2667 


3 J Jil.iil JljjJI 


6.8 


0.7565 


? j tjla SI e-j^JI t4-bJabJI 4_bj]| 


6.0 


0.2895 


2 <i«JI t^lj^JI CiLLuJI 5j<ja 


5.8 


1.9403 


4 4jjoljj]l A , .all 


3.9 


8906 


, JiUI * >aJI ^ulul 


3.5 


1.4631 


C - •• J -J 


3.2 


3.3723 




2.2 


2.1693 




2.1 


0.3049 


2 s^jjll <v?a]l 


1.6 


2.254 


C ■ - J 


1.4 


3.9710 


4 4jj*]l 44iU]l 44jjJaljJI 4_lij]l 


1.2 


4.1180 


5 4-U*]l t 4iU]| t ^bJaLjj]| 4_bJI 


1.2 


0.63 


4Ai ui 4_*iol 4iU=J 


1.1 


1.7320 


3 <Jjoljj]l A , 


1.1 


2.5885 


1 3jj*JI ( ^. JiUI Jlj>JI 


1.0 


2.5781 




1.0 


2.7055 


5 4jjoljj]l A , jjj]| 


0.9 


3.2342 


5jj*JI i ^ Jil-ill Jl j>JI 


0.9 


5.476 


2"<ij*JI JiUI Jljj-JI 


0.8 


2.7707 


Jjjja ^^iiaij Jl jjjoi 


0.8 


5.2198 


(_£_alc. JaUj t,aJ^ t ■ 1niu~n 


0.7 


3.3384 


4 4jj*JI J Jil-dfjlj^l 


0.7 


4.6926 


2 <i}*JI IU JiUI Jl j^ojl 


0.6 


2.9461 




0.6 


2.3731 


3 2luJI J jlljll jij^sl 


0.6 


2.4764 




0.5 


4.9678 


5 2luJi' J jlyi ji j^ji 


0.5 


4.3517 


6 li ^1^11 Jlj^JI 


0.4 


3.425 


l 2u1ji J ^yi jij^Ji 


0.4 


3.5286 


3 t Jj>L Ljii-b JIjjxj 


0.3 


1.6164 




0.3 


4.0858 


1 <ij»Jl ilj JiUI Jl j>oJI 


0.2 


2.2687 


1 t Jj_aJa ^^Ikb Jljjjol 


0.2 


4.1529 


2 <ilC ' Ji_>i= ls^IJ Jlj>-a 


0.1 


39 





21 


0.4776 


IRA J 3VI L) 3U-0JI lJA Ljljjall <joi j3 Cjl JJXjoi 


6.7 


3.0715 


1 4i*JI t |RA Jljll jjU^JI t> Jib Jljj^ 


2.1 


3.3725 


(_^jl_aJi]l ^jalVI J-a^J tfi^Ji^ Jil^ Jljjjal 


1.5 


3.2315 


2 <i«]l 'IRA J^l jjU^ll t> Ji.lJ Jl_s>- 


1.0 


3.7615 


1 4_LwJI t|RA -V-^ ^J^l jj^ 1 -^' L>° J J J" 


0.9 


3.1571 


1 t|RA JjVt ojUJI t> Jib Jljj^ 

2 <ij*JI t|RA J jVl oj^I i> ts^ 1 - 5 J' jj»> 


0.9 


3.5817 


0.5 


3.3311 


2 AjjjJI 4 IRA '\s t "j ^JIjII tjjU-JI tj« Jib Jlj^joi 


0.5 


3.5805 


^jLii]! jijalVI J rt "^J taAji^ Jib Jljjjal 


0.3 


4.2094 


J^LA (_JjLii]l jajalVI Jib JljJJOl 
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4.5 
4 
3.5 

3 



in 



2 - 



O 
u 



1.5 ■ 



1 

0.5 




4.7 



underwear 



4.9 5.1 
Energy (MeV) 







— urine stain 






sample-1 






sample-2 


J 




sample-4 






urine stain-3 






sample-5 




1 


sample-6 


1 

5.3 


— sample-7 



JaUlj 4jjc. <jl ^jc. £tJij ^Jj SiJj^Ja ( -lah|j d'jj^ L>° ^-^^ ^3 CjUjC- j c_J A^Lkl^ll ,jjaJ^L&]I S^C CjUjC- (Jjlaj til] J -lau ^aJ 

a^A ^jl ^jJaj ,(_$!)UaYl (^ylc IAjI^jjI ^jj ^aJ CjAj ^jjaj^LaII ai& ^jl AJjjLa ^jojjj li&j it jJaa]l ^j-o ^1 ^^/fjj jfLiJ (J"-* 1 .1 _j]*J l^^*-"] 

,-jli 4_iiaJ.}]| ,jjij!>La]I ^jV IjJaJ tillij t,jjyjlj (jlj Clia_j] Aiuill (Jfij pljjl jUa-alL ajjoijli ^j-o (^i*-* ^J^J- O" ^J^J^ -iS CjLiiaJl 

.Sjilflll ^JjoJI ^^.Hg £J^> (J^joiJ A^jJ V (jl^LoJ^ll *SU^-^ ^-o^JtJl (J-aaJj 

4_^Lk t^A mlall ^Lll ^ AjO*JI 4_ijJaljj]| AMA\ l^j j . 21 °Po o^Lu £^ J & <J jl* 4_ijJaljjll 4jijll ^ a^G ClliiC cilliA jjl La£ 

ijA OUJO 3 0' ^JJ ^ -3 J^l' ^ ^ L_aLiLl ^jj ,Ajli j Jj3 (jajXall e^A L^-^j' '"'J* jl \J i all (Jl f-fl tiLill UjUjI tillllj (AiUlj 
3jj3tll ^jlj (jjjJall Jljjjuill ^j-o ( " 1 J 1 (Jill 4_li3(Jl tilij JJJ^J LS^"^ ^^PO S-^-a! "Ljoljtjujj 4ja*lj| (jifr CjUjc. AjujI ijj-al ^j-o <aUll 

jjc- tjj^J (Jl ^ajJiUill ^j-G <-j1I CjUj»JI ^j-a (^s-^ 1 ^ JaUlj ^g-ic j^jlaj Lg_j JJ uj a ^aJ 4jti\j laJ i£^\ ijljjjaill ^j-a ^ilaUl p^^^ L>* ^jjahLall 
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4.7 



4.9 5.1 5.3 

Energy (MeV) 



-pants 

■collard, stained 
-collard 
"collard 
■collard 

•back, blood stain 



e^A ^Slj] ^& CjjSj] *ij> nil ^jl ajLi 0^ ls"^ *S^^>^ ^IiIjIac. 4ju3 ^^Jc- i^^ujoij ^-1J3jJ \J> all ^ w udll jjjia II C±jl£ 
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hospital caD 






0.5 












U.4d 












n 4 












0.35 






1 


1 


nj 


0.3 








| 




0.25 








1 1 1 1 j. 

— blood stain 














3 


0.2 






J 


— sample-1 


O 

u 


0.15 








1 ™- 




0.1 








0.05 





















4.7 


4.9 5.1 5.3 








Energy (MeV) 





SjjiLlA jJiljll JajjJull jja jjJaS S-lC pi JaSSI ; liaS J3j .Uliiali (Jill <*iaVI (j!) 4iUiaVlj <Jjoijj]I oi* j^lc 

o^A ^j-d (jljjjl ^jlaj .(jjC- *li nil qjz <»_J jSlL 4 

q\ CjLuiLaJl (JJJJ .(JJaSlI ^j-o <flilk-G dlllutJ 4jjaiLiail iJ^J L£jJJ J "* a ^ L>° .lluill 4jl1aI ^j-o 4_jjc. 40 L>° J-*^ O^M* *^ 3 4 

4j^jJ| j^JaJ ttilli ^C-^)Jj .(6=_jjlj) ^I^j^/Jjj^jj (Jl-* 1 0.5 0£ ^* ftjl-iiu ^jljJJ ^^Po a^LaJ ^^elxJu] JaUij ^jlfr OliiaJl ^Jast-o 

4-tuall jJjaiSJ ^JJ \jcS m f\ ^^/(Jj^j^JJ (jil* 6.7j 1 .5 lAjl^La ^j\jpu <jfrl«_ijjl 4_]a*lj| ^jjiJj^a ^jjjlkl^ ^jjJIjJjoj <ja a3_^Lall dllilC 

. jVI (jJa. (1 AjjJiil) IRA ^» <> (^jIjII ^jUaII t> J ^-aaJi ^l j flj^/Jjj£jJ j^IL 6.7 ^ j^liWl Jl j>-i3 4_j&U^VI 

^""^PO ^>^ e ^ cs^^*- 1 ^] JaUij t^J^J ASaSI I^J^JJJ *Ul ^jJaJJ (c^^J -IbaJl <*J>ai (j>a O^j^l all dlliwJl q\ til] 3 

2 ajS£ ^Ij^/Jjj£ij jJL 1.0 MjL U ^JLu (^111 ^U^VI JaUiull jLucI ^ ^-b j J1j ^jLaj Ij^A j .(1 8= jitj 'f' J^/JjJ^? L5^° 0.9 0.2) 

.CliS^j] ^Jjolll <3tlftV 4jjojLiail 
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Cy 12 ck 1 
17 




sample-1 
sample-2 
sample-3 
sample-3 
sample-5 



4.9 5.1 
Energy (MeV) 



t3 ilo 54) ^-y 3 ^ ibjJI ^JtLsl jj-a tlliil La-ljc ClAjjaJI oi* ijjjli ^ ■ al\ Ssi m t_£jjJl A IS o jjli^VI SLiji ^ 3 L!la SI till jjsuill JiLoj 

LLUlj j^Jaj IRA ^(j" « Cy Jj^' jjU-oll Jill tjliaiVl SUija t3 J& Ia jlja>] gJi]! 3ijaj]| (jjLill <jla& jli lilli .(j»lja./JjjSaj 
dJl!i]l tjjUca]! Lj-oja Jill tjliai'VI sLiji Jc. Ujlj^J ^ Jill 5im]l (jjUall 5-iLac. ^^ii ^ Laiu (flja./JjjSaj JL 21 ) IjjjS Uc-UJil 

q]j a ojoiIa r'hujl "n > nil ^jUjail aLi^a (_>«Ij3 ^jli JUlljj .(^l^^/iJj^jSaj 1 .0) 4 j. nl i aVI A ajSIl IRA. o-a 

_4-ajC.^a jjc. ^""^Po S^LoJ ^jUjoiVl SUija J (JaJa a ujjlj M ^ 4-aj&.^-all ^^PO &^Ul J^-^V UJJ*"^ 

t3 ilo 2j 0.2 U£ L° J^j'j-" ^JcIjujSJ a laAjl (diliiaJI 1.1c. (JjlaJiil J -La.liJijaLa]l OtaJiiall <lc.lila]l jlj^JI t-Jli CliLailja t jc giijj 

Uiic. .liLjjjjSlI c> "WW-j (4jj*JI/Jjj£jj JL 2.0j 1 .2) Jc-Vl ^jcUjiVI 4inViVl <iia.Xa ^ US .4ij*]l/(JjjjSj 

j .(4-il*]l/JjjfLlJ ( J±a 1 >) <Ucliia]l jl j-a]l t_l]La JaUlj J IjJjS lliliijl I jJa^V iil)I)jjS]l (j^-in-. ^ ^ jSjJ ■ ; j SAjA?. -I lUml j»J 

^CjjSj] \1 i till 4jtLal (J-aau ^ l^jl ujjSI ^aj 4_]C.U_iaiyi 2 ^P0 a^Lft 4_iajoij| 
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SAjljlall -Uc-Lsuiyi U.VAfl tlili cjliiaJI jajij .(55 cJ^i l>" o^^- 33 i^lj^ ^jj) AjiuLuil 4jc.Uuil 3 U.'r/iK ^l^^/JjjjfLj ^^ILo 

jjSV ej'i'liiin f^SjJ j IjjIj CjlilxJI jjSI ^ 4jjc. 18^^-° jCAall 21 °Pc>ojLo tjJJxjl liLl^ 21 °Pb J' ^ l -Umll li$J j 

US .3 Jj^aJI ^ 210 Po^ ^JUll ^U^VI iaUull 4iL^7L OliwJli SUili J Jlj .^^jil 210 POjh^ SJlcJ t> 3 t> 

.2012 jfi jj ^ Ujcio]! 210 Po SjU (j^Ual IlLlsJ 
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J J i LoL^ 4juiV J-Jall (jjiUa]lj ^ LluiII j^cUuiVI CjjIjjI i iui's o j$J>i ~l ja-uJ 3 J ^JJSji JjjoJI Ajilol L>"^ 

.SjjjS 4jeU-Jal 3 Luiji j»Jc 1 'lU-vNf J3j _ c.Lai51 Jlc jajjjLojJaJl i LJjl£ 

(2004) oli j3l OJJ ^ ALjlajl S jjili l^kij .( 210 Po) 210 fjAiW 1 C> LP J^^l ^> _jl2lt -;;**.■ tdlj j*j ^ 

jjjlo jiixj JaUj C_u^aia jl Cu2 j] AuaJI 3jLLai J l$iL£SI J]l 21 °Po SjLa jx -li 4ja£]| jli t(2012) AJUaJI OLuAjsJIj 

4 ViiVlVl j J jjJl Jljjyi J-»j jLaxloib liaS j jLjjcVI J 4jjU«-o]I j^SJl Uiki JsJ .(oj-o 20 1 ^-ajjl Jo*_aJ ^.cUjiVI JaLijjl (_>bliijl) 
ja-jj JOSJ Ja^a ^llia jlji ' ujli£l j* jl£ jSjAJjjjj] <g_jLoLG ^ajoiJ <]La. Jj^J 4jla. J Jia. U^jjljail a3j .Uj (j-aLiJI AjjjLaJI 

.2012 flfi J (MS 1.000 ^Ij Ji° 

<i=ia.!/La]l Jjjja jc j£jyj Jtjjalj iJSjij ^-U3ji JJjaJI Ljjjjjj jl£ (Jjij!/Lo jo dlijt Jc 2 ^P() tllLuAj? elj^l lillj cl^l l>° ^j^I J 
J^LsJl juliS S lull j^i t ytJfL lJ^J o^A JjKjjjll Sjj (ji jl nr. VI ^ ji Ijjlc. L^juuLii jaJ (^jll 2 ^PO ^-^Lo Jj^i jj] 

o^j 2012 j^jj SjI^ jLkuVi CJ a liJ 210 Pb ^^'^j^^ 210 Po «^ j] Jiij :( 210 Pb ) 210 <j^\^J\ i> 

C5^l 21 °PO »^ Liiall jJL^i] lis. j^Vl li* UJ^H J . 21 °Pb '"^ d$ 21 °PO Sj *-o ji Cjjjjj ji 

2 ^Po iSia j^ SjjjS <;LaS dLoiUSlI jJ lij tiilli j* Vaj ji .3_jUil! <j^Ic jjc- jjSHm 4j«'sll oi* ji j* j»c.jll Jc tL»i^aj ^jj 

jC. sjAiaii jSjy V JIjUjj 2 ^Pb ojLo JiLajl jc jcjjj J _ji J <jaiLja j»J (_^ill JUI J-UuiVI JaLiill jL gjUmj ji lillc ;'<< 

_Aljj3uA\ AjaJjJaJI j4l_j]aJI [JJ^^ia 

ojlja.) j»J (^ill LoU. <*J!V JjUI y jVt k-iliLnll Jjla^i Sjlx-U liaS lUli <*^V Uj (j-aUJI JjUI Jjkjll JI AiLia)fljj tAjLjj]! Jj 
*^\\ ,L°^ Ajum^ 4_»_iiL jjc. CjUaUlj ^1 ' ujj£ 3 ^] .Cluaj] ajjoJI (Jj3 ^jjoijji]! ^ rt j<^ \1 A Jajgiljj (Jjjll Cjljjc. Jc- 
Jc JJj ^i Jc jiixj jj . 21 °PO »jLa jc (t_LuuJa JSjou) dlxji^l J d]j3 jjJjSil jij^ 803 3^ lS^' ASUall t^U. 1 ' « 

_i_iULVl J si* jjK jjjll Sjj 




IRA 

Polonium 

Report 

YAMF 

t> 17 

17 



1. Leggett, R.W. and K.F. Eckerman, A systemic biokinetic model for polonium. Sci Total Environ, 
2001. 275(1-3): p. 109-25. 

2. Harrison, J., et a\., Polonium-210 as a poison. J Radiol Prot, 2007. 27(1): p. 17-40. 

3. Li, W.B., et al., Internal dose assessment of210Po using biokinetic modeling and urinary excretion 
measurement. Radiat Environ Biophys, 2008. 47(1): p. 101-10. 



jSjjjjja JLSjoiIj «_LuJall (jc-Lolo iliuil) ' "'"'j' "j i dLL^ 

(IRA) ajcU-SV 1 ^Jw^ 
(CHUV) ji ^ t^Ja*. 

(IRA) *Ljja]1 ^j<-o 

(CHUV) "cjL. jU«lV«"S"- 

(IRA) ajcU^VI *Ljj^l jjJ- 
(CHUV)uW<="^>^ 



